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The purpose of this document is to show how a company can meet certain needs through 
implementing and integrating a Business Intelligence system. 
In this case, this project has consisted of providing the company with a decision support 
system based on obtaining privileged information about the company's activity data. This 
has been integrated into the Power BI platform which allows it to interact with the system 
and view the information. 
To achieve the desired result, a work plan has been designed considering the different 
stages to be developed in a software development project. In the management and 
implementation of these stages, different knowledge and abilities acquired in the Double 
Bachelor's Degree in Computer Engineering and Business Administration and 
Management have taken part. 
The part related to Business Administration and Management is based, first, on knowing 
and interpreting the operation of the business, which implies understanding the business 
idea and the different criteria and mathematical methods to be applied when analysing 
the activity of the company. Secondly, on the allocation of resources to the different tasks 
and the elaboration of a budget accounting the costs according to the different 
implementation roles to be developed. Finally, on making decisions about methodologies 
and tools to use considering the characteristics of the company. 
Regarding the part of Computer Engineering, this is based on the implementation of the 
Business Intelligence system performing a Requirements Analysis, following good 
practices of modelling and data processing, using the Agile Scrum methodology for 
frontend design and applying the principles of CRAP graphic design.  
Thanks to the joint contribution of these two areas of knowledge in this project, the 
company now has a BI solution that allows it to have control and monitoring of its 
economic activity of the different centres and customers in a fast, simple and concise way 








Keywords: Business Intelligence, Power BI, Requirements Analysis, Frontend Design, 
Backend Design, Project Management, Data Warehouse.  






1.1. Context and motivation 
In an environment as competitive and changing as the current one, companies, regardless 
of the sector of their activity, must adopt a series of transformations necessary to adapt 
and be competitive. The decision-making model is changing completely, and companies 
are incorporating models based on the new possibilities offered by technology in the field 
of data analytics. 
Nowadays, most companies and organizations have a large volume of data, which is very 
difficult to analyse at first sight. In order to provide information for decision making from 
the data, these must be transformed. 
The processes and techniques needed to transform data and turn it into information and 
then knowledge, are framed in a concept called Business Intelligence (BI). The 
integration of these types of processes and techniques in a company can significantly 
influence its development and success. Mainly by optimizing processes and turning the 
information obtained from the data into a key reference in decision-making. Similarly, 
generating competitive advantage based on the ability to get inside information. 
At the time of carry out a Business Intelligence project, it is essential to know and interpret 
the company's business correctly, as well as command the different techniques involved 
in the process of implementing and integrating a BI system. 
For those students of the Double Degree in Computer Engineering and Business 
Administration and Management, this type of project gives an opportunity to put into 
practice the knowledge acquired in both degrees. 
In addition to the favourable context that represents a project of this nature both 
professionally and training, I personally have a special interest in the field of Business 
Intelligence as I would like to undertake some of these challenges and opportunities 
presented by companies in my professional career. 
Due to the professional opportunity offered by the sector and personal motivation, this 
final degree project has consisted of performing a Business Intelligence Project for a 
company in the automotive sector. Specifically, I talk about carrying out both the planning 
and management of the project and the process of developing the BI system. 
 
 
1.2. Personal objectives 
Personal goals have been differentiated from those of the Business Intelligence Project 
which will be discussed later. In this section, I refer to the personal objectives that are 
intended to be achieved with the development of the project. These are the following: 
Related to the knowledge acquired in Business Administration and Management Degree: 





1. Put the ability to understand the business of the company into practise, apply 
instrumental techniques for the analysis and solution of business problems and 
interpret and audit the economic information of the company. 
2. Carry out the BI project budget by calculating the costs according to the different 
professional roles developed. 
Related to the knowledge acquired in Computer Engineering Degree: 
3. Implement different methodologies for designing user interfaces and managing 
software development projects. 
4. Put the concepts and languages of Databases into practise when defining a good 
data structure for the BI system and selecting and transforming data. 
Related to my professional interests: 
5. Gain more experience in the Business Intelligence world. 




The first development step of the project has been to know the activity of the company, 
its operation and its business idea. In order to acquire this knowledge, I received training 
from the Business Intelligence Department Head and the Head of Large Accounts of Sales 
Department. In addition, I observed the activities that developed different employee 
profiles with the purpose of understand the company culture. 
Subsequently, I identified the company needs together with the Directors and we defined 
the objectives of the BI project. Thanks to an enriching first stage, I could interpret and 
understand the business needs in order to be able to implement a BI solution which 
satisfies them. 
Once the previous steps have been completed, a work plan has been drawn up estimating 
the set of tasks required to be carried out and the duration of each of them. The budget 
has been drawn up from this planning and, together with the work plan, has been reviewed 
periodically during the implementation. 
A requirements analysis was performed prior to initiating the system design process. This 
process has been very important in order to identify the set of functional and non-
functional requirements that the BI system must meet. 
Then, the company’s data architecture was analysed with the purpose of use a database 
independent of transactional systems as the data source. In this case, the company has a 
Datawarehouse which will be a good practice to use as a source of system data. 
With the conclusions drawn from the various sections above, the BI tool to be used to 
implement the BI system or solution has been chosen. 
At this point in the development of the project, I got the necessary base ready to be able 
to start building the BI system. On the one hand, I interpreted the situation of the company 





and had a data structure focused on data analysis, and on the other hand I had the BI 
software where to implement the solution. 
The first step in implementing the system has been backend design. This process 
consisted of selecting the data in the Datawarehouse needed to meet the requirements and 
integrate them into the chosen BI tool. 
The next step has been to transform data into information using the different tools offered 
by the BI software. This resulting information has been audited to verify that it describes 
the true image of the company's economic activity. 
Once the backend design was completed, the frontend design was conducted. In this case, 
an Agile1 methodology called Scrum2 has been used, which has made it possible to 
discover new requirements for users in the different iterations and to flexibly adapt the 
needed changes. 
Finally, after completing the implementation and performing a satisfactory performance 
test, the final BI solution was presented to the different users and training was carried out 
so that they have enough knowledge to make good use of it. Also, a daily update of the 
system dataset has been scheduled to allow real-time analysis. 
Once the tool has been integrated into the day-to-day lives of users, it has been tracked to 
verify its operation and draw conclusions. 
 
 
1.4. Document considerations 
Given the data protection and confidentiality policy, the name of the company or any 
employee is not mentioned. With this intention, in the different images of the BI solution 
the real user interface is shown but fictitious data are used. 
 
 
1.5. Organization of the document 
1. Introduction: Mention the project contextualization and motivation, personal 
goals and methodology used. 
2. Business Intelligence: Introduce the concept of Business Intelligence, 
characteristics and phases of implementation with which the implementation of 
the project will be based. 
3. Project definition: Describe the objectives of the project and the professional 
developed roles in the implementation. 
4. Company specifications: Brief description of the company in order to 
contextualize the project. 
 
1 Agile refers to a group of software development methodologies based on iterative development, where 
requirements and solutions evolve through collaboration between self-organizing cross-functional teams. 
2 Scrum is a lightweight process framework for agile development, and the most widely used one. 





5. Budget: It contains the project budget and information on the criteria adopted. 
6. Implementation and integration of the BI system: Describe the methodology used 
in the development of the BI solution and the different implementations 
performed. 
7. Analysis: Analysis of the processes carried out and the result obtained. 
8. Future perspectives: Mention the future plans and challenges. 
9. Conclusions: The different conclusions are presented both on a personal and 
project level. 
10. Bibliography: Reference list. 
11. Annexes: Additional information.  





2. Business Intelligence 
2.1. What is Business Intelligence (BI)? 
The term Business Intelligence (BI) refers to technologies, applications and practices for 
the collection, integration, analysis, and presentation of business data. The purpose of 
Business Intelligence is to support better business decision making.[1] 
In practice, this means that as the company’s system collects data, the company obtains 
valuable information to be able to make the necessary decisions to improve the future of 
the business. Therefore, it is a process of transforming primary data into knowledge. 
We will refer to a complete BI solution when, in each context, it allows the company to 
observe what is happening, understand why, predict what will happen and be able to 
decide what is the best way forward. 
 
 
2.2. Business Intelligence Project 
The Business Intelligence project includes the whole set of components and 
methodologies involved in the BI system or solution. According to that argument, 
implementing a BI system in a company or organization is not only about provide the 
final solution, it also consists in design an appropriate data architecture and integrate the 
different systems involved. 
  
2.2.1. BI architecture and data flow 
A BI solution requires its own data model which is generated from the data of the different 
transactional systems of the company known as OLTP3 (Online Transactional 
Processing), such as an ERP4 (Enterprise Resource Planning), a CRM5 (Customer 
Relationship Management), among others. In order to optimize the analysis process and 
avoid saturation of the company's functional servers, a structural transformation is applied 
to the data architecture. The following describes a good practice in the process of 
transforming a company’s data architecture, in order to provide a data source focused on 
analysis:  
First, an OLAP-type6 Data Warehouse is designed, which is a corporate database 
characterized by integrating data from different sources in a homogeneous way. 
 
3 OLTP is a category of data processing that is focused on transaction-oriented tasks. OLTP typically 
involves inserting, updating, and/or deleting small amounts of data in a database. 
4 ERP refers to a type of software that organizations use to manage day-to-day business activities such as 
accounting, procurement, project management, risk management and compliance, and supply chain 
operations. 
5 CRM is a technology for managing all your company’s relationships and interactions with customers and 
potential customers. 
6 OLAP is a powerful technology for data discovery, including capabilities for limitless report viewing, 
complex analytical calculations, and predictive “what if” scenario (budget, forecast) planning. 





The Data Warehouse created will be the source that will feed the different BI solutions 
ensuring that data queries are in a different environment to transactional systems. The 
capture of this data for BI solutions is done with commercial analysis or reporting tools. 
Second, a process called ETL7 is performed which involves extracting, transforming, and 
loading data from transactional databases into a destination data warehouse. In most 
cases, prior to data storage, these are uploaded to an ODS (Operational Data Store); an 
operational data warehouse that acts as a connector or intermediate logical area, in order 
to integrate information from different systems. 
Finally, the unified, debugged, and consolidated information from the previous process 
is stored in the Data Warehouse. 
In case of implementing BI solutions for different departments of the company, a good 
practice will be to build departmental Data Marts, that is, to build different databases that 
store data from a certain area of business. In this way we will have an optimal data 
structure to analyse the information in detail regarding a specific department. Data marts 
could be fed from data in a data warehouse or integrated into a compendium of different 
sources of information. In this case it would be a Data Mart the data source of the BI 
solution. 
 
2.2.2. BI project development 
The following are the different stages or phases that every BI project must have: 
1. Get to know the company and its business 
First, it is necessary to know the operation of the company and its business idea. 
In order to make good implementation decisions, will need to find out the culture 
of the company and the different strategies it follows. 
 
2. Needs identification and objectives definition 
Then, an analysis of the current and future needs of the company must be made. 
This includes an analysis of the company’s current management model, how it 
wants to be managed, what changes it wants to incorporate, among others. Once 
the needs have been identified, we can define the goals. For the success of the 
project, an objective must be specific, measurable, achievable, realistic and 
delimited over a period. 
 
3. Develop a work plan 
Define the different activities to be carried out and the execution deadlines in order 
to satisfy the needs and achieve the set objectives. 
 
4. Requirements analysis 
It consists of carrying out a study to find out the elements necessary to define the 
operational characteristics of the solution to be implemented. It is a process of 
 
7 ETL is the process by which data is extracted from data sources (that are not optimized for analytics), and 
moved to a central host (which is) 





discovering how the system should behave to meet the needs of the end user. It 
should also include analysis of data sources to take this into account when 
choosing the BI tool. 
 
5. Data modelling 
This stage involves exploring the data structures of the company. When we talk 
about data modelling, we mean how to structure and organize data so that it can 
be used easily. As mentioned in the previous section, in a BI project one of the 
best practices is to design a Data Warehouse with its corresponding ETL 
processes. 
 
6. Methodology and tools 
The choice of an optimal methodology and the BI tools will be set according to 
the objectives set above, the analysis of requirements and the culture of the 
company. This last factor is important to keep in mind as the BI solution will have 
an impact in the day-to-day running of the company. 
  
7. BI system implementation and integration 
Once the previous steps have been completed, the data will be transformed and 
loaded into the chosen BI tool. Once this tool has the necessary data in an 
integrated way, will have completed the process known as backend and will 
design the frontend or user interface. 
 
8. Evaluation 
The implementation phase results in a BI solution that will not be final as it must 
be evaluated and tested by end users. 
 
9. Training 
Finally, once the BI solution has been obtained which meets the identified needs 
and the specific objective, the user must be trained on how to use the tool, its 
usefulness and how to interpret and manage the content to being able to make 
decisions. 
 
10. Start-up and monitoring 
The new technology must be incorporated into the user's day-to-day life, monitor 
its operation and consider future developments so that it is not just a short-term 
tool. 
 
2.2.3. Professional profiles and roles 
There is currently a set of profiles which work in the Business Intelligence 
environment and are involved in the process of developing a BI project. Although 
these profiles are not clearly defined today, we could describe them as follows: 
 
Managers and consultants are similar professionals in terms of training who 
oversee project management related to the development and implementation of BI 





projects. Both profiles must know especially the business and the technology 
used. The consultant oversees development resources, whereas the manager of the 
stakeholder relationship, budget control and project management. 
 
The data analyst is a professional dedicated primarily to reporting or developing 
dashboards. It performs packaged BI tasks, that is, its implementation is based on 
an already obtained result of searching, transforming, and obtaining data in which 
it does not access the details of the methods and algorithms which have been 
applied. 
 
The data scientist is a profile that has a higher level of knowledge than a data 
analyst, being able to perform the same tasks, but with a higher level of depth in 
mathematics and programming, which allow him to take part in the 
implementation and data mining methods. They should be able to research, 
analyse the state of the data and solve problems of a more complex casuistry. 
 
Finally, we find the figure of the data architect. It is responsible for designing the 
data structure and ETL processes. Generally, it will work with analytical 
databases.  





3. Project definition 
3.1. Description 
The aim of this project is to provide the company with a tool for greater control of 
economic activity and, in this way, facilitate good strategic and operational decision-
making. This greater control is intended to be achieved through a BI system that allows 
users to have accurate, relevant and detailed information about the company's operations. 
In order to achieve the goal set in a maximum period of 3 months, appropriate 
methodologies should be chosen according to the characteristics of the project and a good 
work planning must be done. 
 
 
3.2. Specific objectives 
With the purpose to achieve success in the project described above, the following specific 
objectives have been defined: 
1. Create a project plan according to the different requirements of the business, the 
difficulties and the available resources. 
2. Make use of a data structure which integrates all the information necessary to be 
able to express the data model and implement the BI solution without consulting 
transactional databases. 
3. To allow a clear and schematic analysis of the course of economic activity both at 
the level of the entire company and only of a specific point of sale. It must allow 
you to visualize which products bring the greatest benefit to the business. 
4. Allow employees to track the operations of a customer and compare it with 
operations in previous years. 
 
 
3.3. Developed professional role 
Throughout the project, the different roles of BI professional that will require the tasks 
will be adopted. In short, we could talk about having to develop a multi-profile role known 
as full stack. This consists of carrying out the entire set of tasks in the elaboration of the 
project, going through the different roles or profiles. 
As a project manager, I will have to receive training from the company to deal with the 
project, take part in the process of identifying needs and defining objectives, carry out an 
analysis of requirements, draw up a work plan and determine the development 
methodology to follow. 
Based on the results obtained from the tasks performed as a manager, as a consultant I 
will have to carry out the process of choosing the BI tool. 





Regarding the profile of data scientist, I will have to conduct the tasks of data modelling, 
the process of selection and import data into the BI tool and the transformation of data 
into information through the application of different algorithms and formulas. 
As a data analyst, I will have to design the user interface and audit the different data 
shown in the visual report to verify that shows the real image of the company’s activity. 
Finally, as a Data Architect, I will have to examine the current data architecture of the 
company. If the existing data structure is already appropriate for the implementation of 
the BI system, I will have to not apply structural changes. Otherwise, I will have to design 
a data warehouse and its respective ETL processes.  





4. Company specifications 
When carrying out a BI project, it is very important to know the activity of the company, 
its operation, its characteristics and culture. These will be key factors to consider in 
deciding which BI tool to implement and will determine the level of need for Business 
Intelligence in the organization. 
 
4.1. Company description 
The company targeted by the project is a chain of comprehensive car mechanics centres 
with more than 50 years of experience in the sector. It has about 1,500 people on staff 
with a structure of more than 150 centres and 370 roadside assistance vehicles. 
It is currently the leader in the sector in Catalonia, Aragon and the Canary Islands with a 
presence in Andorra and Portugal and has a turnover of around 250 million euros a year. 
In terms of its activity, the chain is divided into two major areas. The B2C (Business to 
Consumer) area, which is to constantly work the benchmark of centres and monitoring of 
margins and marketing campaigns, and the B2B (Business to Business) where it acts as a 
supplier and position itself ahead of the manufacturer.  
The activities and services offered by the company are mechanics and maintenance 
services and sale and replacement of private car and industrial vehicle tires, such as truck 
and tractor.  
In summary, in this first area we identify the activity of the company as a retail that 
through the different specialized centres satisfies the need of an end customer. In the 
second case, the transaction is not with the end consumer. 
At the organizational and operational level, we find the figure of the director of a certain 
set of centres, who is the responsible for the course of their activity. Under the director, 
each centre has a manager. In addition, the chain is managed from the logistics centre 
located in Lleida. It is organized by departments such as Management, Investment, 
Accounting and Finance, Purchasing, Sales, Pricing, Call Centre, Computer and Big Data 
and Business Intelligence, among others. 
 
 
4.2. Strategic plan for digital transformation 
In 2019, the company initiated a strategic plan that consisted of carrying out a digital 
transformation in the company. On the one hand, this process resulted in a new digital e-
commerce platform. On the other hand, it was committed to implementing Business 
Intelligence strategies with the goal of providing the different departments of the 
company with BI solutions that meet the needs of each department. 
 





4.3. Previous situation to the BI system implementation 
As mentioned in the previous section, before the launch of this project to implement a BI 
system, the company has already carried out a series of actions in the line of applying 
strategies of BI. These consisted of creating a Datawarehouse which integrated the key 
data from the company’s transactional database, providing reporting tools to its 
employees, and compiling a series of reports to visualize some of the key KPIs (Key 
Performance Indicator). 
 
4.3.1. Data sources 
Today, the company collects a large volume of data not only of its economic activity but 
also of the different stakeholders. All this data is integrated by an ERP that allows you to 
control the different information flows in each area of the organization. 
Within the wide range of ERPs, the company has the Dynamics NAV8 known as 
Navision, a software that allows to automate the different tasks and manages the database 
with Microsoft SQL Server. This management system is primarily responsible for storing 
information and provides the company with several advantages such as: stability and 
reduction of response time to the database, provides real-time data, perform intelligent 
processing consultation without modifying any application, among others. 
With the development of BI solutions in mind, the company implemented a 
Datawarehouse so that it can make use of an analysis-oriented database. The integration 
of ERP data into the Datawarehouse has been thanks to the ETL processes that, as its 
name suggests, have been responsible for extracting, transforming and loading ERP data 
into the data warehouse. 
 
4.3.2. Business culture 
We understand as a business culture that set of rules, values, assumptions, rituals, ways 
of acting and thinking that are shared by the different members of an organization. In this 
section we will basically focus on the future users of the BI system. 
In the daily lives of these users we find many calculation processes and obtaining 
information manually. Generally, these processes consist of accessing the Citrix9 of the 
Navision ERP, searching for the necessary data and exporting it to a Microsoft office 
automation tool where they will perform the calculation and draw conclusions from the 
result obtained. 
Sometimes, users have the final information obtained by automated processes in some 
report. This is the case for company billing data, which is found in a report in the 
 
8 Dynamics NAV official site is https://dynamics.microsoft.com/en-us/erp/erp-implementation/ 
9 Citrix uses the Microsoft Remote Desktop Services (RDS) infrastructure to deliver virtual applications 
and desktops to remote users. For more information: https://www.citrix.com/products/ 





DBMaster10 tool, and different KPIs that can be found in Power BI11 tool reports. In these 
scenarios, the user only accesses the final content view and draws conclusions. Some of 
these reports do not query data from a real-time database, which is not a good practice. 
In summary, the company culture is very accustomed to Microsoft tools and is at an early 
stage in the use and implementation of BI solutions.  
 
10 DBMaster helps to automate every day sql server administration tasks, highlight database issues, generate 
custom reports, share information between all team members via easy to understand online tools. Official 
site: https://www.dbmaster.io/ 
11 Power BI is a collection of software services, apps, and connectors that work together to turn your 
unrelated sources of data into coherent, visually immersive, and interactive insights. For more information: 
https://docs.microsoft.com/en-us/power-bi/fundamentals/power-bi-overview 





5. Project budget 
The costs of implementing a BI system are of two types: human and technical. The 
technicians include the software, equipment, devices and all the infrastructure needed to 
get the system up and running. In the case of this company, this will not be the section 
that involves the most cost in the project as it had different resources. The main cost lies 
in the hours of work required to implement the solution. 
 
5.1. Hardware and software budget criteria 
When calculating costs related to hardware and software, only those investments that the 
company has had to make in this project have been considered. Regarding the database 
servers, it should be emphasized that they have not generated any expenses since they 
have worked with the existing servers.  
Although in this case the company does not account for the cost of server maintenance 
for projects, in order to be able to assess the budget of a BI project as close to reality as 
possible, they have been included in this budget server maintenance costs. This cost will 
be a total of one year because apart from using it to develop the project, the system will 
require the server to operate. Server maintenance cost has amounted to € 400 according 
to the company. 
In those hardware elements with a useful life longer than the duration of the project, the 
amortization cost of this equipment has been taken into account instead of the total 
purchase price. You can see this calculation below: 
 
Element Service life Depreciation Purchase price Project Cost 
Laptop HP Probook 430 G6 5 years 5 % 924.98 € 46.25 € 
Headphones with microphone 4 years 6.25 % 31.99 € 2.00 € 
Table 1. Hardware depreciation cost. Own source. 
 
 
5.2. Human budget criteria 
Given that the project has been designed, managed and developed by a person still in the 
training stage, when calculating the costs of the hours worked in each role, has been taken 
as a reference the remuneration for an inexperienced worker according to the study carried 
out by Michael Page and Page Personnel on remuneration in 2020. In addition, as we are 
talking about the cost of the company, the cost of social security has been accounted. The 
table of the different costs according to the profile is shown below. 
 
 





Role type Gross salary / h S.S. by the company* Total 
BI Consultant 19.23 €/h 5.75 €/h 24.98 €/h 
BI Manager 24.04 €/h 7.19 €/h 31.23 €/h 
Data Analyst 17.31 €/h 5.17 €/h 22.48 €/h 
Data scientist 21.63 €/h 6.47 €/h 28.10 €/h 
Data Architect 28.85 €/h 8.63 €/h 37.48 €/h 
Table 2. Cost per hour depending on the role type. Source: Study on the remuneration 2020. 
 
*The contribution table of the general scheme has been taken as a reference: 
 
Concept Contribution type % 
Common contingencies 23.6 % 
Unemployment 5.5 % 
Vocational training 0.6 % 
FOGASA 0.2 % 
TOTAL 29.9 % 
Table 3. Contribution to social security. Source: Social Security. Contribution bases and types 2019. 
 
In addition, the costs of those users who have been involved in the development of the BI 
system have been considered. On the one hand, the company had previously designed a 
Data Warehouse and its ETL processes. However, this process corresponds to that of a 
BI project, so its cost has been accounted for in the project budget and has amounted to € 
500 according to the company. On the other hand, the cost of those users participating in 
the requirements analysis has been considered. The following table shows the cost-per-
hour ratio provided by the company: 
 
User profile Total cost 
Division Director 100 €/h 
Business Intelligence Head 60 €/h 
Operation Director 60 €/h 
Department Responsible 25 €/h 
Table 4. Total cost per business user. Source: Data provided by the company. 
  





5.3. Final budget 
Concept Professional Hours  Cost € 
HARDWARE - - 448.25 € 
 Laptop HP Probook 430 G6 - - 46.25 € 
 Headphones with microphone - - 2.00 € 
 Server costs - - 400.00 € 
SOFTWARE - - 16.80 € 
 HeidiSQL - - 0.00 € 
 Power BI Desktop - - 0.00 € 
 Power BI Pro License - - 16.80 € 
 Microsoft applications - - 0.00 € 
HUMAN WORK - - 14,958.43 € 
 Data Warehousing Systems technician - 500.00 € 
 Company training BI Manager 34 1,061.82 € 
Business Intelligence Head 19 1,140.00 € 
Department Responsible 15 375.00 € 
 Identify needs BI Manager 5 156.15 € 
Division Director 5 500.00 € 
Operations Director 5 300.00 € 
Department Responsible 5 125.00 € 
 Work plan BI Manager 5,5 171.77 € 
Division Director 1,5 150.00 € 
 Requirements analysis BI Manager 40 1,249.20 € 
 Data modelling Data Architect 24 899.52 € 
 BI software choice BI consultant 16 399.68 € 
 Select and import data Data scientist 42 1,180.20 € 
 Algorithms and calculations Data scientist 38 1,067.80 € 
 Data analysis Data analyst 20 449.60 € 
 Frontend design Data analyst 31 696.88 € 
 Prototype presentation BI Manager 7,5 234.23 € 
Division Director 7,5 750.00 € 
Operations Director 7,5 450.00 € 
3 Department Responsible 7,5 (x3) 562.50 € 
 User tests BI Manager 5 156.15 € 
Division Director 5 500.00 € 
Operations Director 5 300.00 € 
3 Department Responsible 5 (x3) 375.00 € 
 Functional test BI Manager 5 156.15 € 
Operations Director 5 300.00 € 
 Publication and scheduling of  
 updates 
Data scientist 1 28.10 € 
 Final presentation BI Manager 1 31.23 € 
Division Director 1 100.00 € 
Operations Director 1 60.00 € 
Department Responsible 1 25.00 € 
 Training BI Manager 2 62.46 € 
Division Director 2 200.00 € 
Operations Director 2 120.00 € 
Department Responsible 2 50.00 € 
 Operation monitoring Department Responsible 3 75.00 € 
TOTAL - - 15,406.68 € 
Table 5. Project budget. Own source. 





6. Implementation and integration of the BI system 
This section details the process that has been carried out to implement the BI system that 
must meet the objectives and meet the needs of the company. In addition, the different 
functionalities offered by the final BI system are shown. 
 
6.1. Stages of project development 
6.1.1. Business idea and culture  
In a project like this where a single person must go through all the implementation stages 
it is very important to have a great knowledge of the company. The success of the project 
will depend on a very careful implementation decision making and appropriate to the 
reality of the business. 
To acquire this knowledge, first, a training has been received from the Head of the 
Business Intelligence Department. On the one hand, this training has consisted of 
understanding the operation of economic activity, that is, the structure of the business, the 
development of the activity, the strategic plan of the company, among others. On the other 
hand, it has made it possible to know the different data sources of the company and the 
state in which it is in the process of digital transformation. 
Secondly, training has been received from the Head of Large Accounts in the Sales 
Department, which has allowed me to deepen the conceived business idea and understand 
the processes that they carry out in their day-to-day work. 
Finally, a task has been carried out to observe the development of the professional activity 
of employees with different roles within the company. This process has provided a whole 
series of information related to the nature of the processes they carry out, the resources 
they have and use, what problems they encounter, what customs they have and what 
sources of information employees consult. 
In summary, this stage has consisted of discovering a whole series of relevant business 
information in order to face the decision-making of project implementation. One of the 
key factors in the good development of the project has been to know and understand the 
different valuation criteria that the company adopts when analysing its economic activity. 
 
6.1.2. Company’s needs 
The management of the company has mentioned different needs that the business has 
today and also a forecast of future needs, many of which had been glimpsed in the 
previous process. Similarly, in the different departments there are a lot of manual 
processes which require solutions that allow them to optimize tasks. 
Once these needs have been identified, the objectives mentioned in section 3 “Project 
Definition” have been defined. This process has involved prioritizing certain needs over 
others. 





Focusing on the objective needs of the project, prior to the implementation of the BI 
system, the company had only a reporting tool to view the main results of economic 
activity in terms of turnover and achievement of objectives of automated form. However, 
the benefit of different products could not be analysed. Given these limitations, this 
existing tool does not allow to draw enough conclusions for decision making. 
In the current situation of the company, it needed to have greater control over the activity 
visualizing information at a greater level of depth, that is, at the level of detail of the 
information by product. It is also necessary to be able to carry out the analysis at a general 
level of the company, as well as by directors and centres. 
 
6.1.3. Work plan 
In the elaboration of the work plan it has been decided to include the two stages carried 
out previously in order to visualize the planning of all the tasks of the total of the project. 
The work plan has been periodically reviewed during the project. Once the requirements 
analysis and the definition of the data model have been carried out, a more accurate 
estimate of the scope and difficulties of the project has been made. Below is the final 
project planning for weeks:  
 























Company training X X          
Identify needs and set 
goals 
 X          
Work plan  X          
Requirements analysis   X   X X X X   
Data modelling    X        
BI software choice    X        
Select and import 
data to BI software 
    X X X X X   
Algorithms and 
automatic calculations  
    X X X X X   
Data analysis      X X X X   
Frontend design      X X X X X  
Prototype 
presentation 
     X X X X X  
User tests      X X X X X  
Functional test          X  
Publication and 
scheduling of updates 
         X  
Final presentation          X  
Training          X  
Operation monitoring           X 
Table 6. Work plan. Own source. 
 





6.1.4. Requirements analysis  
Requirements analysis has consisted of applying a series of techniques to discover and 
analyse system requirements. I differentiate this stage into two parts depending on when 
they were performed. 
 
6.1.4.1. Pre-implementation analysis 
At this stage, a series of observations of the work processes have been made, accompanied 
by interviews with the different end-user profiles. These have been the Commercial 
Director of Retail, the Director of Centres and three Sales Department responsible. In this 
way it has been possible to define precisely how the system should interact with the user. 
On the other hand, the requirements of the different data sources that the BI system must 
accomplish have been identified. 
The following is a summary of the different functional requirements that the system 
should meet according to the needs detected. We will understand as "a result of the 
business activity" the information related to the units sold, turnover, percentage margin, 
profit and unit margin: 
1. Get the result of the activity of the business by companies, directors and 
centres  
2. Get the result of the business activity by product family, family, brand and 
product groups. 
3. Get the result of the business activity according to the type of customer. 
4. Get the result of business activity by product types. 
5. Get the result of the business activity according to the desired period to be 
analysed. 
6. Get the result of the business activity considering the company's criteria 
regarding the turnover of the different products and customers. 
7. Compare the result of the business activity of the current year with that of the 
previous one. 
8. Obtain the stock of a customer. 
9. Get the seasonality of a customer’s historical tire sales. 
10. Get a customer’s historical units and average selling price by tire reference. 
  
In addition to these functional requirements, non-functional requirements have also been 
identified. The most outstanding have been the following: 
1. A BI system response time of less than 3s. Users require this estimated 
response because today they use a tool to view activity billing that can take 
more than 5 seconds to display the information.  
2. To be able to carry out all the consultations in a same visual report. 
3. An intuitive and easy-to-use user interface that will be validated with the 
satisfaction obtained in user tests. 





4. Import data from information systems with Microsoft SQL Server data source 
as it is the management system of the relational databases of the company. 
 
6.1.4.2. Analysis during implementation 
As we will see later, the design of the user interface of the BI system has been carried out 
in iterations following the Scrum methodology. Thanks to this, the prototyping technique 
has been used on several occasions in order to discover new requirements and check that 
the ones identified above are met. 
In this case, this process has made it possible to include non-functional requirements such 
as: 
1. Use the same nomenclature and vocabulary for Family and Product Family 
Groups as in the report where they consult the billing information. 
2. Show only the data for the current year and express the difference from the 
previous year instead of showing the data for the two years. In this way it does 
not cause confusion or errors of interpretation and calculation. 
 
In parallel with the prototype’s technique, a user test has been carried out in order to 
validate compliance with the requirements and detect new ones. 
 
6.1.4.3. Methodology for applying requirements analysis techniques 
In the course of the requirements analysis process, the strategies for carrying out the 
techniques had to be adapted to different scenarios. The methodology used in each of 
them is detailed below. 
 
Observation and interview 
This technique has been carried out in person at the offices of the company's logistics 
centre and the workspace of the different users. It consisted of observing the different 
work processes of these together with the formulation of questions in order to understand 
the mentality and the why of the actions they carried out. Specifically, the different 
actions of a user aimed at obtaining certain information and the level of detail achieved 
by it have been analysed. 
 
Prototyping 
The prototyping technique has been designed with Power BI's own reporting tool. In this 
way, the user could visualize the design of the interface and interact with it as would in 
the future with the final solution. Therefore, we are talking about high-level prototypes 
as they allow us to visualize and interact with the prototype by approaching a scenario as 
faithful to reality as possible. This technique has been carried out electronically by 









User tests were performed in parallel with the prototypes. This technique has also been 
performed electronically following the above method. In this case, the user interacts with 
the prototype and performs the exercise of drawing conclusions with the information it 
displays. During the process, information was collected regarding the difficulties 
encountered, conflicts that may have been generated by the nomenclature and the 
different visual objects, if the system responds to the different requests that the user wants 
to make, among others. In short, user tests have been tests of usability where the 
effectiveness has been evaluated, the efficiency of the system and the satisfaction of the 
user.  
 
6.1.5. Data modelling 
The first step in defining the data model was to explore the data structure of the company. 
In this process, it has been necessary to verify that the company has the right data 
architecture to carry out a good BI practice. 
 
6.1.5.1. Model focused on data analysis 
The company has a Datawarehouse architecture designed to support data analysis tasks. 
In this exploration exercise it has been verified that this architecture fulfils its function 
correctly, that is, it contains the data of the activity of the company through the respective 
ETL processes and consists of a database not volatile aimed at integrating data, 
homogenizing and arranging them in historical format. If this structure had not been 
suitable, a new architecture should have been designed.  
In addition to the characteristics mentioned, the modelling which follows this data 
structure of the company is detailed below: 
Thematic modelling 
The modelling technique in the Datawarehouse is by topic, so it organizes and classifies 
the data of the company's operating systems into functional topics. This technique is based 
on the “entity / relationship” model. 
Dimensional modelling 
This is the multidimensional modelling OLAP. This aims to represent and organize data 
intuitively and logically without affecting transactional systems. Unlike transactional 
 
12 Microsoft Teams is a chat-based collaboration tool that provides global, remote, and dispersed teams 
with the ability to work together and share information via a common space. 





databases (OLTPs), this modelling is not designed to store transactions and records, but 
their purpose is to make it easier to extract data for analysis at a faster response time. 
 
6.1.5.2. Data warehouse architecture 
The architecture of the Datawarehouse implemented in this company is as follows: 
 
Image 1. Datawarehouse architecture. Own source. 
 
As you can see in the picture, the Datawarehouse is developed by integrating data from 
the ERP database. The data sourcing, transformation and migration tools are used for 
performing all the conversions, summarizations and all the changes needed to transform 
data into a unified format in the Datawarehouse. They are also called Extract, Transform 
and Load (ETL) Tools. 
In the Data Warehouse Architecture, meta-data plays an important role as it specifies the 
source, usage, values, and features of data warehouse data. It also defines how data can 
be changed and processed. It is closely connected to the data warehouse. 
Finally, bearing in mind that one of the primary objectives of data warehousing is to 
provide information to businesses to make strategic decisions, we will use query tools to 
allow users to interact with the data warehouse system. 
 
6.1.6. Choice of BI software tool 
Selecting a BI software tool that meets the demands of both information technology and 
users is not an easy task. Although there are different tools on the market that could meet 
the above requirements, other factors such as the company’s culture and the resources 
available to it must be considered. In many cases, a tool can allow us to solve the 
requirements but not be accepted by the user because he does not know how to use it, or 
because it has a drastic impact on his work culture. 
This selection process has begun by considering whether the Power BI and DBMaster 
tools, which the company has already used at some point, are appropriate for the 
requirements given. In this case, given the characteristics and functionalities of the two 





software it would be possible to implement the solution with either of them. For this 
reason, they have been compared to see which is more suitable for this project. 
DBMaster shares many of the features offered by Power BI but responds to the user's 
request more slowly, has a smaller range of visual objects, and is less interactive. 
Therefore, the Power BI tool has been chosen for this project. The following are its main 
features: 
1. Has the ability to create highly formatted and interactive reports. 
2. Integrates Microsoft Office and allows to export information in different formats. 
3. Allows to develop and publish content for mobile and web devices. 
4. Allows to import data from the SQL Server data source, among others. 
11. Has the ability to combine and relate data from different sources. 
12. Has a wide range of visual objects to capture information. 
13. Allows to schedule updates to the data sets that feed a report. 
14. Allows to realize and to apply formulas and algorithms. 
15. The reporting tool called Power BI Desktop is very clear and intuitive. 
16. Some users are familiar with the tool, so it will be easier for them to adopt. 
17. Has an affordable cost for the company. 
In summary, Power BI will allow us to solve the requirements and generate the least 
possible impact on the culture of users. The Power BI Desktop tool will be used to develop 
the solution and will then be published on the Power BI platform in the cloud where 
different users can use it. 
 
6.1.7. Data connection to the BI tool 
Once the previous steps have been completed, it was time to start implementing the BI 
solution in the chosen tool.  
The first step was to perform a data selection process and then import it into the Power 
BI Desktop tool. 
 
6.1.7.1. Data selection 
When we access the Datawarehouse, the data source of our BI system, we find a large 
volume of data, many of which are not necessary for the project. Therefore, the first task 
has been to select only those data needed by the system to meet the requirements. In this 
case, we are talking about the data of the sales history, customers, centres and stock that 
have been stored during this year and the previous one. 
The complexity of this process has been in the selection of data in the sales history 
applying the different criteria that the company had regarding turnover. The training on 
the idea and operation of the business made it possible to know these criteria at the same 
time as accounting for turnover according to the product and the customer. In this way, 
only the data that the company needs when analysing the turnover have been selected. 





This step was done with the HeidiSQL13 tool configured to access the Datawarehouse. In 
this one, the Transact-SQL14 queries have been developed to select the desired data from 
the different tables in the database. 
Below is a practical example of how the sales history selection process was carried out 
with this tool, which consisted of selecting for each of the company’s criteria. 
 
 
Image 2. Screenshot of a query through HeidiSQL. Own source. 
 
This example displays a query in the Datawarehouse resulting from the selection of two 
different criteria for sales of a product family. As can be seen in the image, the tool allows 
you to view on the one hand the query and on the other the result of the selection, so that 
it has been possible to check during the data selection process that the result of the query 
is what was desired. 
 
6.1.7.2. Data import to BI software 
Once the SQL queries have been created that allow us to select all the desired data, the 
data has been imported into the Power BI Desktop tool. 
Power BI Desktop offers the option to import data from different sources. In our case, the 
SQL Server source was used as the database manager for Microsoft SQL Server. Also, 
importing the tool allows to do it in two ways: 
 
13 HeidiSQL is a free and powerful client for MariaDB, MySQL, Microsoft SQL Server, PostgreSQL and 
SQLite. For more information: https://www.heidisql.com/ 
14 Transact-SQL is Microsoft's and Sybase's proprietary extension to the SQL (Structured Query Language) 
used to interact with relational databases. 





• Import method: This method consists of incorporating the information we want to 
import into the Power BI database. When publishing the solution, we also publish 
the data set. The main advantage is that it allows to have all the functionality that 
offers Power BI, so much in the manipulation of data as in the realization of 
calculations with DAX15 (Data Analysis Expressions). 
• DirectQuery method: As the name suggests, it is a direct connection to the 
database. Therefore, data is not imported into Power BI, it will always be at the 
data source. The main drawback is that it has a limitation when creating 
calculations with DAX and it is not possible to mix data from different data 
sources. 
In this project the import method has been used given the need to perform calculations 
and functions to obtain different KPIs. 
When importing, the process consisted of entering the server data, the name of the 
database and the query that we previously obtained in order to import the exact data that 
we wanted to select. 
Below you can see what the data import would look like by entering the query obtained 
in the previous section example. 
 
Image 3. Example of data import from the Datawarehouse Sales table. Own source. 
 
15 DAX is a collection of functions, operators, and constants that can be used in a formula, or expression, 
to calculate and return one or more values. 





In order to be able to assess the size of the project in terms of data volume, the system 
contains more than 5,500,000 tuples among the total relationships that make up the model. 
Specifically, only the company’s imported sales data consists of a total of 4,851,626 
tuples of 34 attributes. By the end of the year, approximately 1,250,000 more tuples will 
be added to the system for future sales operations in effect this year. 
 
6.1.7.3. BI solution data model 
Once all the data needed to implement the system correctly has been imported, the Power 
BI Desktop tool has made it possible to configure the relationship between the different 
tables. This function can be done regardless of the data source of each of the imported 
tables. The result of the set of tables and the relationship between them we will call the 
data set. 
The following screenshot shows the data model of the implemented system. 
 
 
Image 4. Screenshot of the system data model in the Power BI Desktop tool. Own source. 
 
In this image you can see the relationship and multiplicity between the different imported 
tables and attributes. Placing the cursor over the relationship between Seals and 
Customers allows us to see the key used to join. 
 





6.1.8. Data transformation into information 
The next step in the implementation of BI systems for the company, has been to perform 
all the necessary operations to transform this imported data into useful information for 
users. 
This stage has consisted of designing calculations and formulas which allow to obtain the 
figures that reflect the economic activity of the company, that is to say, turnover, profit 
margin in the sale as much in percentage as in Euros, profit margin in Euros for unit sold 
and average selling price of a product. In addition, these figures have been obtained for 
the current and previous year and for the different levels of depth and segmentation 
required by users. 
 
6.1.8.1. Tools offered by Power BI Desktop 
In Power BI Desktop, when we talk about designing calculations and formulas, we mean 
elaborating measures or calculated columns. These two mechanisms offered by the BI 
software allow us to perform arithmetic operations on data from our model. In 
implementing this section, it has been important to know the differences between the two 
mechanisms in order to use them properly.  
The calculated column allows us to evaluate a row-by-row formula of a table and the 
resulting data is stored in the Power BI database. In practice, these formulas are calculated 
before the user consults or executes the model. Having this data calculated in the table 
allows to use it as a filter and have the same treatment as the imported data. 
As for the measures, they are used to calculate aggregate values, are evaluated at the time 
the user query requires it and are not stored in the memory of the Power BI database.  
In terms of performance, computed columns require less virtual memory when the user 
interacts with the system. Measures, on the other hand, require processing power to 
execute queries at the time they are required, and because they are not stored in memory, 
they tend to run faster. 
Therefore, considering the technical and performance aspects, the calculated columns 
were used when it was required to evaluate each line and the measurements when it was 
necessary to perform an arithmetic calculation.  
 
6.1.8.2. Data Analysis Expressions (DAX) 
Power BI Desktop uses the DAX language [2] to formulate a calculation or expression 
when calculating calculated measurements and columns. The following are the main 
functions that have been used to achieve different results: 
• Date and time functions: 
▪ CALENDAR: Returns a table which contains a continuous set of dates. 
▪ DATE: Returns the specified date in the desired format. 





▪ MONTH: Returns the month as a number from 1 (January) to 12 
(December). 
▪ YEAR: Returns the year of a date as a four-digit integer in the range 1900-
9999. 
▪ TODAY: Returns the current date. 
• Time-intelligence functions: 
▪ FIRSTDATE: Returns the first date in the current context for the specified 
column of dates. 
▪ LASTDATE: Returns the last date in the current context for the specified 
column of dates. 
• Filter functions: 
▪ ALL: Returns all the rows in a table, or all the values in a column, ignoring 
any filters that might have been applied. This function is useful for 
clearing filters and creating calculations on all the rows in a table. 
▪ CALCULATE: Evaluates an expression in a context that is modified by 
the specified filters. 
▪ DISTINCT (column): Returns a one-column table that contains the 
distinct values from the specified column. In other words, duplicate values 
are removed, and only unique values are returned. 
▪ FILTER: Returns a table that represents a subset of another table or 
expression. 
▪ SELECTEDVALUE: Returns the value when the context for 
columnName has been filtered down to one distinct value only. Otherwise 
returns alternateResult. 
• Information functions: 
▪ CONTAINS: Returns true if values for all referred columns exist, or are 
contained, in those columns; otherwise, the function returns false. 
▪ IN: Returns TRUE if a row of values exists or contained in a table, 
otherwise returns FALSE. 
• Logical functions: 
▪ AND: Checks whether both arguments are TRUE and returns TRUE if 
both arguments are TRUE. Otherwise returns false. 
▪ OR: Checks whether one of the arguments is TRUE to return TRUE. The 
function returns FALSE if both arguments are FALSE. 
• Stadistical functions: 
▪ AVERAGUE: Returns the average (arithmetic mean) of all the numbers 
in a column. 
▪ COUNT: The COUNT function counts the number of cells in a column 
that contain non-blank values. 
▪ DISTINCTCOUNT: Counts the number of distinct values in a column. 
• Text functions: 
▪ LEFT: Returns the specified number of characters from the start of a text 
string. 
▪ RIGHT: Returns the last character or characters in a text string, based on 
the number of characters you specify. 
▪ LEN: Returns the number of characters in a text string. 





▪ CONCATENATE: Joins two text strings into one text string. 
▪ UPPER: Converts a text string to all uppercase letters. 
 
6.1.8.3. Implemented operations 
In this stage of transformation of data into information, a total of 44 measurements and 9 
calculated columns have been carried out in order to obtain the results mentioned above. 
Those more complex arithmetic calculations have been divided into subcalculations and 
a measure has been developed for each of them. In this way, we find that one measure 
may be using other measures. This decision has been made in order to simplify the 
expressions and reuse the measures in those operations which share some subcalculation. 
In addition, a single-cell table has been developed that stores the date and time of the 
server on which the last data set was last updated. This feature has been implemented to 
inform the user about the date of the information they are consulting. 
 
6.1.9. Front-end design 
The design of the user interface was carried out with the default visual objects of the 
Power BI Desktop tool [3], specifically the following resources were used: 
• Tables: Display data in different columns. Work well with quantitative 
comparisons among items where there are many categories. 
• Matrix: Display data meaningfully across multiple dimensions 
• Cards: Shows a single number. It was used to show KPIs. 
• Slicers: Is an alternate way of filtering that narrows the portion of the dataset 
shown in the other visualizations in a report. 
• Bar and column charts: Are the standard for looking at a specific value across 
different categories. 
• Pie charts: Shows the relationship of parts to a whole. 
 
6.1.9.1. Design Methodology 
The front-end design has been carried out following the Scrum methodology mainly in 
order to detect new requirements with deliveries of different prototypes of the product. 
The process consisted of designing a different visual interface for each iteration or 
delivery considering all the requirements that had been discovered until then. At each 
delivery of the prototype, the customer has had the indispensable collaboration to check 
compliance with the requirements and discover new ones. Subsequently, both the changes 
to be made and the way of working that have been followed so far have been analysed.    
 





When making decisions about the graphical design of the interface, the C.R.A.P16 
methodology has been followed, which consists of applying the following criteria: 
1. Contrast: Colours have been applied to highlight and focus users' attention on 
specific content. 
2. Repetition: The same typography, design schemes, font size, nomenclature, etc. 
have been applied to the different visual objects. 
3. Alignment: It is very important that the views are aligned and organized in order 
to allow the user to focus properly on the information. 
4. Proximity: Visual objects have been grouped according to their relationship in 
order to organize the visualization by subject and make it more intuitive for the 
user. 
In both methodologies, the decisions taken have been motivated by the results of the 
requirements analysis during implementation, specifically the conclusions drawn from 
applying prototyping techniques and user testing. 
 
6.1.9.2. Design evolution 
Once the previous steps were performed, a first interface was designed that met the 
requirements identified in the first analysis. This design was used as the first prototype 
and in which the first user tests were performed. The results obtained in this process led 
to a series of changes in this design that would be tested again.  
This process was repeated while new requirements were detected to be considered. The 
following is a summary of the main changes and features of the different designs. 
Alternatively, the different prototypes can be viewed in Appendix I. 
 
First design 
In the front-end first design two dashboards were developed within the same BI solution, 
so the system consisted of two tabs to display different content. In one there was all the 
information required to track a customer and in the other that related to the margin of 
economic activity of the company. In both tabs you could view the information which 
reflects the image of the economic activity of the company divided by two types of 
activity.  
This information was in different visual tables containing the data of both the previous 
year and this year. In addition, the main KPIs were highlighted: the total number of units 
sold, the turnover, the sales profit in percentage and the profit per unit of the two years. 
In order to be able to access more detail of the information, data segmentation objects 
were incorporated that made it possible to season the period of economic activity, the 
centres on which the information was to be displayed, among others. 
 
 
16 C.R.A.P consists to apply four principles of graphic design. Those principles are contrast, repetition, 
alignment and proximity. 






The first design entailed that the user had too much information on the dashboards and 
found it difficult to find the specific information they wanted. In the second design we 
started from the previous interface and eliminated the separation between two different 
activities. Therefore, the information of the two types of activity were folded in the same 
tables, thus reducing the number of tables in the first design by half. In order to be able 
to analyse the information of one of the types independently of the other, a data 
segmentation object was added to the report. 
In addition, it was detected that users did not require two KPIs because without further 
related information it did not allow them to draw any conclusions. Useful KPIs and 
margin in euros have been incorporated into the two dashboards at the request of the user. 
 
Third design 
After testing the second design, I decided to delete the data from the previous year and 
add a column adjacent to the figure for the current year that indicates the difference of 
each result compared to the previous year. This change was motivated by the fact that 
users wasted time comparing one year against another by operating or looking for the 
difference in order to draw conclusions. In addition, some users had confused the previous 
year's data with the current year's data and misread the information. This ensured that the 
information sought was current and already showed you directly the result of the 
comparison between the current and previous year.  
In the line of making it easier for the user to draw faster conclusions about the comparison 
from one year to the next, it was implemented that when the difference was negative, that 
is, that the result of this year's company was smaller than the previous year, the colour of 
the data would be in red, in case of being greater it would be green and to the being the 
same would be gray. In this case, the application of the symbolism of the colours green 
and red to the data allowed to make a much faster reading. 
 
Fourth design  
The analysis of the third design showed a significant increase in the system efficiency 
and made it possible to detect another important aspect of improvement. The situation 
was as follows: With the system prototype, the user could analyse in detail one or more 
customers or centres. But, when the user only wanted to analyse those that had higher or 
lower figures than the previous year, did not have this prior information and was forced 
to go through all customers or centres. For this reason, in the fourth design a third tab was 
incorporated to solve this situation. 
In addition, KPIs were removed from the customer analysis tab because they were not 
used frequently. In order to make this information visible, they were incorporated into a 
table as totals. 
The newly designed tab contained the main billing and profit KPIs, a table with the 
difference in the activity of all customers compared to the previous year and another of 





all the centres. In this way, before entering the detail of the activity of a client or a centre, 
the user could quickly visualize the status of each of them in a global way. 
 
Final design 
The result of the fourth design was very satisfactory and it was decided to incorporate a 
graphic that facilitates the quick visualization of the global state of the centres, since it 
required the system to be totally efficient.  
Finally, a text box was introduced in the tabs to provide information to the user about the 
ability to interact with the system and the date of last update of data set was added to the 
interface. 
 
6.1.9.3. Mobile design 
Once the front-end design was established, the mobile design was developed. The Power 
BI Desktop tool offers the possibility to choose the organization of the different visual 
objects in mobile format. However, it does not allow you to add or modify content with 
respect to the browser version. 
Given the limitations of BI software, the different visual objects were distributed so that 
mobile viewing was simple and intuitive. In no case do we understand this process as a 
mobile-oriented design, but rather a better organization of browser-oriented design to 
mobile. 
 
6.1.10. Performance test 
Once the design stage has been completed, a real operation test has been carried out in 
order to verify that the system satisfies the user and meets all the requirements.  
This process has been developed in different centres in person and in all of them the tests 
have been a success. The different users were able to view the information they requested 
from the system and it allowed them to have greater control over the activity of both the 
centre itself and its customers. 
 
6.1.11. Training 
After passing the test, the system is ready to be introduced to the day-to-day running of 
the company. Before that, however, users will need to be trained in how this BI solution 
works.  
This stage was carried out through an online meeting with all future users of the system 
in which, first, the BI solution was presented so that users understand the purpose of it. 
Then an operation simulation was performed. This was followed by technical training for 
users on how to use the tool and the different possible ways to interact with it. 
 





6.1.12. Set up 
At the end of the training phase, the BI solution was published on the Power BI platform 
and a daily update of the data set was scheduled. The platform itself has an infrastructure 
to define gateways and be able to schedule different updates. Therefore, using this 
mechanism, an update was scheduled every night. This allows users to always view 
historical data up to the date of the previous day.  
The different users were then given access and informed which person to contact in case 
of operational doubts or problems and which protocol to follow. This person in charge of 
this support service was one of the Sales department responsible who had been present at 
the various prototype presentations and knew perfectly well how the system works. 
 
6.1.13. Operation check 
One week later, a telematic monitoring session on the operation of the system was 
scheduled. This follow-up was carried out by the person in charge of supporting users and 




A BI system has been obtained that meets all the different requirements and uses good 
data collection practice. Below you can see the different functionalities of the dashboards 
of the final BI solution which are called Global Monitoring, Customer Detail and Margin 
Detail. 
 
6.2.1. Global Monitoring functionalities 
The description of the different functionalities offered by the Global Monitoring 
dashboard will be made below from the following image. This is a screenshot of the first 
dashboard interface divided into functional areas to facilitate the explanation. 
 






Image 5. Global Monitoring dashboard divided by functionalities. Own source. 
 
The areas on the left side of the report serve the user to contextualize the information to 
be analysed. Its functionalities are the following: 
• The gray area lets the user know what date the information is displayed.  
• The yellow area is an informative text about the content of the BI solution and a 
brief explanation about the use of filters. The Spanish language is used because it 
is what all users know. 
• The garnet area corresponds to the set of filters that allow to detail the 
visualization of the information. In this case, the user is viewing the total 
information for months 1, 2, 3 and 4. 
The right side is used to view information about the result of the company's economic 
activity. We can divide it into two different functional areas: 
• The green area allows you to analyse the main information of the company's 
activity using KPIs. The results of the activity can be quickly compared with the 
previous year in total or by sections. Given the greater relevance of the total 
values, they have a stronger colour to capture more user attention. 
• The blue area allows, on the one hand, to visualize the turnover and margin of the 
different customers and compare it with last year. On the other hand, it allows you 
to do the same exercise with the centres instead of customers. Both tables allow 
the user to sort the information according to their desire. In this case, the 
information is sorted from the smallest billing difference to the largest last year. 
Therefore, the first to be viewed will be customers or centres that have billed less 
than the previous year. The light blue areas are those columns that provide this 
comparative information directly. For example, we can quickly see that the 
customer “CLIENTE TE50” has invoiced € 263,220 more than last year in months 
1, 2, 3 and 4. If you want to deepen the information of this customer, you can 





select the box of the client in question so that only the data of the client is 
displayed. Below is a screenshot of this scenario. 
 
 
Image 6. Customer detail example in the Global monitoring dashboard. Own source. 
 
As you can see, the total information in the dashboard refers to the selected item 
and allows you to know in more detail the activity of this client. This exercise is 
equally applicable to centres. If you want more information from one or more 
customers, the user will access the following tab called Customer Detail. If you 
want to get more detail by centre, go to the dashboard Margin Detail.  
 
6.2.2. Customer Detail functionalities 
In order to explain the different functionalities, the same methodology was followed as 
in the previous section. In this case, this dashboard allows you to analyse the behaviour 
of one or more customers. 






Image 7. Customer Detail dashboard divided by functionalities. Own source. 
 
In this dashboard the distribution of the different functionalities is as follows: 
• The green area shows the consumption information of the pneumatic product 
made by a customer. You can analyse the seasonality of purchases, the 
consumption of certain products, the consumption by tire reference, the current 
stock of products and the percentage of the centres where you have made the 
purchases. In short, know the buying habits of the selected customer. 
• The garnet area again allows you to filter and detail information. Unlike the 
previous dashboard, this one includes more filters needed for analysis. The 
highlight is the top right where you can select the customers to analyse. This view 
corresponds to an analysis of all customers, as none are selected, for months 1, 2, 
3 and 4. 
• The gray area provides information on the use of filters as it is new to some users. 
• The blue area allows you to analyse customer billing in more detail. Specifically, 
it allows you to analyse information from large product classification groups to 
product detail by brand. 
In order to visualize these functionalities more carefully, the visualization of the client 
mentioned above is shown as an example. 
 






Image 8. Customer detail example in the Customer Detail dashboard. Own source. 
 
In this case, a considerable decrease in the purchase of the "CLIENT TE50" customer 
had been detected on the first dashboard. As you can see, the display allows the user 
to quickly know those products that the customer has stopped buying, see in 
seasonality when and what stock is still available. In short, draw accurate conclusions 
to make decisions. 
 
6.2.3. Margin Detail functionalities 
The Margin Detail dashboard allows you to analyse the economic activity of the different 
centres. Below is the corresponding user interface with the different functional areas 
highlighted. 






Image 9. Margin Detail dashboard divided by functionalities. Own source. 
 
The different highlighted areas offer the following functionalities: 
• The green area shows the main KPIs and the margin that the selected centres are 
getting. 
• The gray area again tries to inform the user about the proper use of filters and 
selections. 
• The garnet area incorporates new filters in this dashboard to be able to analyse 
economic activity according to the desired criteria. In this case, the activity of all 
the centres is being analysed, as none of them have been selected, in months 1, 2, 
3 and 4. 
• The blue area shows the activity information according to the selected filters. The 
4 tables contain the information from most grouped to most detailed. The table 
"POR GRUPO DE FAMILIA DE PRODUCTO" groups all products by large 
groups. Each large group consists of different family groups, which are seen 
individually in the second table. These are made up of different families. Finally, 
each family consists of different brands that are on the last table. With the help of 
filters, you can delve into the desired detail. 
The following is an example of an analysis of the centres by product brand of a director 
in month 3. 
 






Image 10. Family product detail by brands in the Margin Detail dashboard. Own source. 
 
 
6.3. Project difficulties 
Different difficulties have been presented during the project. 
The first was the inability to develop requirements analysis techniques as planned given 
the extraordinary measures that were taken to prevent COVID-19. In this case it was 
necessary to adapt this process to the new scenario and make use of telematic tools. 
The next difficulty, and the main one, was in the backend design when obtaining the 
information according to the criteria of analysis of the turnover of the company. To solve 
it, on the one hand, I received training and I performed an analysis to understand the 
reason why a certain criterion is adopted and in which case it is applied. On the other 
hand, the database was explored and analysed in order to detect the origin of the different 
data needed to capture the information. 
The last difficulty was in the design of the frontend. The Power BI Desktop tool allows 
you to select a cell in a table and have its contents filter the rest of the elements in the 
table, so that you can see the detail of that element. The problem was when you wanted 
to keep going into more cells in detail from this selection because Power Bi Desktop when 
you select a new cell, loses track of the first selection. To solve this, external filters called 
Slicers were used in order to access the maximum detail through them. 
  





7. Analysis  
Once the project is completed, it is necessary to analyse both the integration and 
implementation of the BI system and the management and development of the project. 
The assessments for each aspect under analysis are detailed below. 
 
7.1. Relating to backend design 
The company's data provision systems have been identified and the Datawarehouse has 
been used as the data source for the implementation of the BI system. Therefore, we can 
state that a correct analysis-oriented data architecture has been used.  
The data import process has also been performed correctly since the BI solution has all 
the information it requires accurately. In this case, it can be stated that the HeidiSQL tool 
has been a good choice as it has allowed to achieve the desired result at this stage in the 
estimated time period. 
The last aspect to evaluate in this section is the role of the BI tool in BI design. In this 
case, the desktop Power BI software has made it easy to import and integrate data from 
different sources. Therefore, in this aspect it has been a good choice. 
 
7.2. Relating to Project management 
The applied implementation methodology has been typical of a software development 
project with the addition of the necessary business analysis and training. The Scrum 
methodology followed for the design of the user interface is considered correct since the 
different iterations have allowed to discover new requirements and to adopt changes in a 
flexible way. 
The planning has been able to follow step by step on time, so we can say that both the 
estimation and management have been correct. 
In terms of managing the implementation roles, in this project there has been only one 
person who has developed each of them. This scenario has been a given advantage that 
has allowed to develop the different tasks with the highest degree of knowledge about the 
project, that is, in each task the developer knew first-hand the reason why it had to be 
done following a certain methodology and where he had to go to achieve the goal. 
Specifically, in the analysis of project management, the good planning and methodologies 
applied correspond to the role of manager of the developed project. 
Finally, the selection made by the company of the users to test the different prototypes, 
has allowed a detailed analysis of the requirements of the different types of BI system end 
users. 





7.3. Relating to the BI tool 
Power BI Desktop has allowed to correctly represent the information of what happens in 
the company and helps to understand the reality of the activity. Since it is web-based, the 
solution is accessible from virtually anywhere. 
In addition, it is a dynamic and interactive tool that greatly facilitates the user's access to 
information. The Power BI cloud tool allows to schedule updates and, therefore, allows 
user to perform real-time analysis. 
In summary, the chosen BI tool has met the expectations and reasons why it was chosen.  
 
7.4. Relating to functional aspects 
The information correctly represents the image of the company's activity. It is self-
explanatory and allows you to fully understand what is happening and predict what will 
happen.  
The system is considered to meet a requirement when it provides the level of depth and 
detail that the user requires in order to draw a conclusion that helps him make decisions. 
Compliance with the different functional requirements has been tested in the various user 
tests on the prototypes. In this case, we can say that the system responds to the different 
functionalities required and highlights the most relevant information to facilitate the 
analysis. 
 
7.5. Relating to non-functional aspects 
Different criteria have been used to analyse compliance with the different non-functional 
requirements depending on the type of requirement. 
The non-functional requirements required by the BI software, given the characteristics of 
the company's data layout, were considered at the time of its selection. In this case, the 
BI tool complies with these. 
The Power BI Desktop Performance Analyzer was used to analyse the system response 
time. This tool has allowed me to obtain the time that each of the visual objects takes to 
display the information requested by the user. Appendix III shows the result of the 
performance of the most expensive query to be performed by the system. In this case the 
longest duration is 2.13 seconds, so the requirement is met.  
All other requirements have been analysed based on user test results and user satisfaction. 
In this case, the users themselves confirm their compliance.  
 
7.6. Relating to user acceptance and satisfaction 
One of the key factors in the success of such a project is the acceptance of users into the 
new system. A satisfactory result could be obtained in all the above sections and the 





project will fail due to poor user acceptance. This negative response from users could be 
due to not understanding the operation of the new tool or simply because of the change it 
may represent in their day to day. 
In this case, the training provided to users on the operation of the tool has made it possible 
to control one of these aspects. However, the fact that some of the users already have 
experience with the tool has made it easier for them to take advantage of it quickly. 
The feedback received during the presentation, training and the period of follow-up of the 
operation allows to affirm that the users have accepted the incorporation of the system in 
his day to day. In addition, the perception is that users are very satisfied with the 
conclusions they can reach. 
  





8. Future perspectives 
On the one hand, given the result of this project, the company plans to continue with the 
implementation of BI systems. In this case, there is a project in mind which consists of 
monitoring the objectives and budgets of economic activity. 
On the other hand, it would be interesting a project to monitor the fleet of different 
customers. With this service through the BI system, the company would get a product 
differentiation. 
Finally, it is proposed to develop new projects for different departments with the aim of 
optimizing manual processes and, therefore, reducing costs. 
Expanding horizons in the application of BI strategies for different departments of the 
company raises the need to modify its data structure. In this case, I consider that it will 
be necessary to introduce the departmental Datamarts figure designed to support the data 
analysis required by each department. 
  






9.1. BI Project conclusions 
The BI project developed has provided the company with a tool to have greater control 
over economic activity and, therefore, to be able to make better strategic and operational 
decisions. 
The introduction of this new tool in the daily life of the company means a change of 
culture in it. Those in charge of analysis were used to using office automation tools and 
performing manual processes to obtain information for decision making. While now, the 
company focuses on gaining knowledge immediately and automatically through the 
introduction of BI solutions. 
On the one hand, the company can analyse where the business really is, that is, the 
different products it offers, quickly and easily visualize which of them are the ones that 
bring a greater or lesser profit, and which are the most or less sold. When carrying out 
this analysis, you can do so by comparing the data for the current year with those from 
the previous year and selecting the scope of the study, that is, choosing which months you 
want to analyse, which centres and about what type of product. 
On the other hand, it offers the possibility of analysing the increase or decrease in the 
activity of the different centres and monitoring the different clients. In this case, the tool 
allows the company to know the different operations that a customer has performed 
during this year and the previous year. This information will allow to detect customer 
losses and gains, known in what period they usually make purchases and what the product 
is and its usually buy price.  
In summary, with the project developed system, the company will be able to analyse 
economic activity accurately, in detail and in real time, which will allow decisions to be 
made mainly based on the increase or decrease in sales, the margins that it gets from the 
products, the changes in customers ’buying habits and the performance of the different 
centres. 
This result has been thanks to the careful execution of a project plan prepared according 
to the needs and requirements of the company and the cost of the solution to be 
implemented. Also, having defined an appropriate data structure focused on analysis.  
Therefore, it is concluded that each of the proposed project objectives has been 
successfully achieved.  
 
9.2. Personal Conclusions 
Undertaking a project of this nature has been an enriching and demanding personal 
challenge which has met my expectations. 
First, this project has made it possible to put into practice different skills acquired in the 
degree of Business Administration and Management. One of them has been to understand 
and interpret the business of the company. This, on the one hand, has allowed me to make 





decisions about the design of the BI system according to its characteristics. On the other 
hand, it has allowed me to audit and interpret the data obtained from the activity correctly 
and make use of the most appropriate tools to capture the information, such as the use of 
KPIs to highlight the most relevant. Also, it has made it possible to make a budget as 
close as possible to the total expenses of the company. 
Secondly, it has made it possible to put into practice different concepts acquired in the 
degree of Computer Engineering. In this case, the implementation of the project has been 
carried out following the stages of a software development process. In the backend design 
stage, languages and good practices related to database concepts have been put into 
practice. While in the frontend design, different methodologies have been chosen and 
applied according to the characteristics of the project.  
The analysis of the obtained result allows to conclude that the methodologies chosen have 
been both a good decision and well executed. Also, it allows to observe the importance 
of the two areas of knowledge put together in practice. In this case, the IT area has 
provided the different tools and techniques to implement the solution, while the business 
area has made it possible to define which of these tools are the most suitable for the project 
and what criteria must be considered. 
In addition to this academic exercise, carrying out the project has provided much more 
experience on how the world of Business Intelligence works. On the one hand, how to 
elaborate, manage and develop a project of this type. On the other hand, on the 
functioning of the different professional roles involved, what knowledge and skills they 
must have, what responsibilities they have, in short, how each of them must respond and 
what involvement they must have in the BI project.  
Also, the development of this project has meant a learning in the use of Business 
Intelligence Power BI software. 
In summary, both personal satisfaction and experience make them more capable and 
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Annex I: Prototypes made in the implementation 




Image 11. First prototype of the Customer Detail dashboard. Own source. 
 
 
Image 12. First prototype of the Margin Detail dashboard. Own source. 
 







Image 13. Second prototype of the Customer Detail dashboard. Own source. 
 
 












Image 15. Third prototype of the Customer Detail dashboard. Own source. 
 
 












Image 17. First prototype of the Global Monitoring dashboard. Own source. 
 
 
Image 18. Fourth prototype of the Customer Detail dashboard. Own source. 
 











Image 20. Final prototype of the Global Monitoring dashboard. Own source. 
 






Image 21. Final prototype of the Customer Detail dashboard. Own source. 
 
 
Image 22. Final prototype of the Margin Detail dashboard. Own source. 
  





Annex II: User test example 
Below is one of the user tests that were performed: 
Task 
Is it completed? 
Observations 
Yes No 
Correctly distinguishes the data 
corresponding to a year 
      
Properly differentiates the 
different parts of the report 
      
View the result of the total activity 
of the company 
      
Visualize the result of the activity 
of a certain director 
      
Visualize the result of the activity 
of a certain centre 
      
Visualize the result of the activity 
in each period 
      
Visualize the result of the activity 
of a certain customer 
      
Analyse whether a centre has 
increased billing in less than 5 
seconds       
Analyse a customer's buying 
habits in less than 30 seconds 
      
Analyse the products that bring 
the most benefit to the company 
      
Analyse which products have sold 
the most this year 
      
Analyse what the increase or 
decrease in profit is due to 
      
Draw the right conclusions 
      
Is the user satisfied with the result 
      
Does the system respond to all 
user requests? 
      









Annex III: Performance analysis 
This is the result of performance analysis with the Power BI Desktop tool: 
 
 
Image 23. Result of a performance Analysis. Source: Performance Analysis tool of Power BI Desktop. 
